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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PURPOSE: To obtain an excellent luminescence 
efficiency by combining a plurality of members selected 
from electron donating styryl compds. having a vinylene 
group with each terminal bonded to an aromatic ring or ' 
an aromatic heterocyclic ring to incorporate functional 
layers having an identical function. 

CONSTITUTION: An anode having a film thickness of 10 
to 200nm is formed on a transparent substrate by vapor 
deposition of a dielectric material, such as Sn02. Two or 
more electron donating styryl compds. represented by 
the formula I [wherein R1 to R12 represent H, a halogen, 
a 1-1 0C alkyl, a 1-1 0C alkoxy, a 6-1 8C aryloxy, or a 
styryl represented by the formula II (two adjacent styryls 
optionally combining with each other to form a five- or 
six-membered ring); Z1, Z2, and E represent H, a 1-1 0C 
alkyl or the like; Ar represents a 6-20C arylene, a 4-20C 
divalent arom. heterocyclic group or the like; each 
dotted line may serve to conduct linking to form a 
heterocyclic structure; and n is 0 to 2) are co-deposited 

to form a luminescence layer having a thickness of 5nm to 5|im, and another functional layer is 
laminated thereon. A cathode material, such as an Mg/Cu alloy, is then electrodeposited 
thereon to form a cathode having a film thickness of 50 to 200nm, thereby preparing an org. 
electroluminescence element. 
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[0 0 5 8] ftfc. *^tctec»r«, — ( I ) © 

»©*»£• £|SI*ifc, iE?Li&j&gK:ffi(,>-C&J:<,> c C©E 
LjR^-tcfctfSHWSi 0TB, ft*M»©A#0 (4e 

v«±) ^js, mme^ttfb^s^cne©® 

^«tliIit5W»iL/<FBl>6<l5. c© 
<£ 5 &*®8J»©J1 f*W iOtliAuft t'<D£M . C u 
[. -f>^^Af >^+-> F (JiiT, ITOiBSIBr 
5), SnO, , ZnO&£©R*ttagittSaJ¥tf6 

UtSCiOTSS. C©««J:0^*B{Dttir»^ 
Ktt. ajS*?rl 0% c fc0A^<-rSC£*saiL< t 

SetCgt/^tiM^C^J;^*^ 1^1 0nm-l 
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urn, itft L< tt 1 0-2 0 0 nmCDfEB-Ciitfi-lSo 
[0 05 9 ] mmt l/ttt, ft*W»©/jN3(,> 

fA-i^, Ai/Aio, , ■i^^j^uaifimi 

'J £©#£{£:«* 9. «M*»fiS3-a-SCi«:J: 

tm\m^Q/n&.T*m* l < . MJfttatt i o n m 

- 1 Mm, £f£ L< tt5 0-2 0 0 n m©SSB"r-jIttft 

[0 0 6 0 ] **W©<b^«J*fflt,»4 E L*^©»fiK 
tt. itilBL./cct^^, Sa©J««*s* ») , WIS (2) X 
tt (3) ©*RR©EL^{C*j^-SiE?Llt^ie». J£?L 

?L*«36Ji(ceai-}-S«Mfi«:WL/. C©IE?L$fii£Ji£F§ 20 

»r*<OiE?L*J«3fc»KffiA3ns. ^©_h, 5&tm 
CcPiffiXttm^&AJt J: 0 SA^tifca^tJ, HftHi 

HKM^fctiSIEfUSSiffc^W:, fttifc 2 

H©Sffira{cffig3ftT|$ej&>6IE?l#£A3ftfct| 

r, WAttio* - io i v/cm©s#EpflnB$ic t 4> 30 

tt< ti> 1 0- 6 cm ! / (V • m ©jE?L^»)ffi£fco 

towat*?,, c © «fc -5 ttOLGafb^ftjcoi^ 

tt. BufB©»3! Uv|4H£WT£fe©r&fttt#GC$TO 
W&<. tie*. 3BMttm(c4il>r. IE?L©m?f^M 
i l/TflUBSftTVSfc©-?^ L^T-©iE?LMjl)ltcffi 
ffi3tt&&&©&©©4>a>6ff&©fc©*»lRC/TflH> 

•/-;l/g|2»tt: (5m<$frm3 ,11 2 ,19 7^*D*tt£* 

tcfBts©^©) . **wT"j~)imm# (*mmm 

3 ,18 9 ,44 7#Wffl#fc<«rCCEtt©fc©) . 5 2V 40 
-il/f|z»ft (#^BS3 7 - 1 6 0 9 6#&$B&£«:fa*8 

©&©) . jhut 'j -~)i>T)i>ij >wmw wmm'tm 
3 ,6i 5 ,402 nwmm. 03 ,820 ,989 -^jm*. 

13)3 ,54 2 ,54 4 #WSf#. ^Bg4 5-5 5 5-^£ 
fg, 1515 1 - 1 09 8 3^&fR, #MBS5 1 -9 3 2 2 
4^ffi. 05 5 - 1 7 1 0 5#S#, 056-414 
8 ^$g, 05 5 - 1 0 8 66 7 *f<£IR. ID 5 5 - 1 5 
6 9 5 3 #S$R. 056-36656 i'tCfStJl 

©*>©), f7^/';>g|^s^f7 > yp>ii*# (* 

B#i^»3 ,18 0 ,72 9 nwmm, 04,27 8 ,746 ^ 50 
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B^fflS, #HBS5 5 - 88 0 6 4#&«. 055-88 
0 6 5^fB, 1514 9 - 1 0 5 5 05 5- 

5 1 0 8 6 #&fR, [1156-8005 1 #£3R, (SJ 5 6 
-8814 057-455 45#^B, PI 5 

4- 1 1 2 63 7-5ffi$g. 05 5 -7 4 5 4 6-^£3B& 

<t*ccfB*B©&©) , 7 1 ^u>yr5>i»# (*st$ 

W*3 ,61 5 ,404 #^BS5 1-10 10 5 

-St&fg. 046-371 2-^&#g, |SJ4 7-25336 

&mm5 4 - 5 3 4 3 5 054-1 1 

0 5 3 054- 1 1 9 92 5-ff&*tt£{CiB 

«©*>©) . T<J~)l>TZ>mm# (*ffl#f^3,56 
7,45 0 #BJjfflS, |SJ 3 ,18 0 ,70 3 #BJffl», [SJ 3 ,2 

4 0 ,597 ^mfflg, PJ3 ,65 8 ,52o-S|HJMffl#, PI 

4 ,23 2 ,10 3 #igin«. PJ4 ,17 5 ,96 1 nmim, 

PI4 ,01 2 ,37 6#HJJiM#, #-&HS4 9- 3 5 7 0 2-*f 
SfR. 03 9-2 7 57 7#£tfR, ^BS5 5-144 
2 5 O^ffi, 05 6 - 1 1 9 1 3 2 ^£#R, 05 6- 
2 2 4 3 7#S«. Sttftftft 1 ,11 0 ,5 1 8 ^*ffl# 

&i*(cia«©&©) . T5^s«!*^3>if** mm 
m?m3 ,526 ,501 ^m»fti(ciBK©^©) . * 
+-^>y-;ns«ft (*H!Rf^3 ,25 7 ,20 3 nww& 
)&£{ciB*8©fc©) . x?<))i,T>\'5-k>mm# cm 

MBS5 6 -48 2 3 4#&«tt<!fCClBtt©fcO> . 
tU/>i|# (^53885 4 - 1 1 0 8 3 7#&$H&<tf 
fciBtg©^©) . b K^'/>WW* (*a»«fSP3 ,71 
7 ,46 2 #Bj^ffl« ^Hg5 4 - 5 9 1 4 3 #^$R, 0 

5 5 -5 2 0 6 3-Sf^fR, 05 5 -5 2 0 6 4^fR, 
05 5 - 4 6 7 6 O-Sf&fg, 05 5-85495^2; 
«. 05 7- 1 1 3 5 0#&«, 057-148749 

^ffi&^Kiatgsnrir^fc©) . x^ju-^^si^i* 

(^PSBS6 1 -210 3 6 3#&fR, 06 1 -2 2 8 4 

5 1 ^f&fg, 0 6 1 - 1 4 6 4 2 0 6 1-72 

2 5 5#2:$g, 06 2 -4 7 6 4 6#fi«l. 06 2-3 

6 6 7 4 #&fg, 062-10652 #^f6, 0 6 2- 

3 0 06O-9 3 44 5#<2rlR. 06 0 

- 9 4 4 6 2-if&«, 060-17474 9#&*. 0 
6 0 - 1 7 5 0 5 2-5&«&£fCiEtt©fc©) tt^*^ 

[0 0 6 1 ] C*i6<D<t^«J*iE?LGaiffc^«Ii LTt 

(^BS6 3 - 2 9 5 6 9 5#4>ffi%<t:{CfB*S©fc©) 
S£^5HI«de=IRr 5 >1tG®&VX ? ') )1>T 5 >{t^ 
W (*B#flpS&4 ,12 7 ,41 2^M9tt. #^BS5 3 - 
2 7 03 3^i, 05 4 - 5 8 4 4 5-5f&fR, 05 4 

- 1 4 9 6 3 4 ^<&fg, 054-64299 -Sf&fg, 0 

5 5 -7 9 4 5 0#SfB, 05 5-144250^ 
W. 056- 1 1 9 1 3 2^fg, 061-29555 
8-SffifR, 06 l-9 8 35 3-ffi«, 06 3-2 9 5 

6 9 5^#g^itcfB4S©feCD) . «f{C8fe5J#i5i»H» 
T3 >{t^*fflC^C£^fS 
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#ji/7-fy>:5, io, is, 20-f h77x^.jv 

-21H. 2 3H-*;^^ (II) ; 5, 10, 

15, 2 0 -f- Vvv 2 1 H, 2 3H-W7 

^ U >ffiiS (II) ; 5, 10, 15, + X 

(^>^;^P7^^) - 2 1H, 23H-#;t/7 

A7 ^p^t^>^p »; K ; :? £n->T.=-> ($&£ 
IS) ; ^y^«5A7iri3*/r^> ; MrhyJ*Ji<y£ 

> ; $n*^r^> ; iS? £p->t^> ; 

^MWiLttt, N, N, N' , N' f-77 
(1, r -t'7x^) -4, 4' - v7 S 

> ; N, N' -b'X (3 -y^;U*7^^-;l/) -N. N' 

c i . r -t^x^w -4, 4' - 

V>T$>;2. 2-t'X (4-^~p-h'j;!/7^7 
x^JlO ^p;<> ; 1, 1 - tf* ( 4 - ^ - p - r U Jl/ 
7^7x^)i/^p^t>;N, N. N* , N' 

-f F7~p-F'jJi/- (l, r - \?y - 
4 , 4 ' - yr 5 > ; l . i-b*x (4-y-p-hy 
Jb7^7i^;W -4 --7^^Jl/->^n^+if> ; tr 

0 
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; (4~y-p-h';^r^77x^) 
7x^M^y;N, N' -^:7 N, N' ->> 

(4 - ^ h+>>^ x^U) - ( l , r - t'7^;H 
~4, 4' -y7^> ; N, N. N' , N' -fh77 
^-^-4, 4' -y/;7y-; ^;Lo-. — ; 4 , 
4' (^7x^7^) ^t-Fy7x^; 

N, N, N- h U (p - h 'J;l/> > ; 4 - p 

- h vjit 5 >) -4' - C4 (y-p-M;;br5 
>) x~m;;10 ; 4 -N, N-^7^^7 

10 * (2 -y? -o*?> ; 3-y h + 
^-4' - N, N-y7i^75/X^M>;N- 

[0 06 3 ] ±gBEL3R J FtCteWSRiE?Llft3aaitt, C 

n 6 © je?uejm t^»-«XBn«jei±*> 6 & 5 -a v 

tufa (3) (D«^R(DEL*T-tCteW4«^A« 

[0 0 6 4] 
Ht2 8 J 

::: 



NO* 
NO, 



[0 0 6 5 ] te£(o~ Yum%y frti-szsmMW, 

[0 0 6 6 ] 
Ht2 9] 

KC CN 



t-Bu 



30* [0 067] ttdf©?-*fc:^>^**^FiW|ft, 
[0 06 8 ] 
[ffc3 0] 



t-Bu 

t-Bu t-Bu 

[0 0 6 9 ] tci*©^7*-;U+ C r^r; v 
— • ^"U^U>hC Polymer Preprints), ^-W^>J H 
3 7t, »3#. I6 8 1^-y ( 1 98 8f) &£*CC 

[0070] 

[Yb3 1 3 
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[0 0 7 1 
W2 6 



] ^iCDft^ C "J.Apply.Phys, " ^2 7 
9H ( 1 9 8 8^) ft£$cSBi8©fcCD) * 
N - N 
A r 1 ^ >— A r 1 



(16) WBBV8 - 2 3 9 8 5 5 

30 

* T> h^*./*^ (#gj§BS5 7 - 1 4 9 2 5 

9 *f&*R, IH5 8-5 54 5 O^RtR, 06 1-225 
1 5 1#&«, |Q6 1 -2 3 3 7 5 0 R83- 
1 0 4 0 6 immtj:tdCim<Di>(0) % 7U*L^U 
■r>y*>Bjitt («fH§BB6 0 - 6 9 6 5 7#>5«. 0 
6 1 - 1 4 3 7 6 4^*8. El 6 1 - 1 4 8 1 5 9^& 
«&£&CfB*ScDk<7>) , T>hn>Ra)«* (#PfJBS6 1 
- 2 2 5 1 5 1 |1]6 1 - 2 3 3 7 5 0#&«& 

£KiB»CDt>0) £/c, ^(D— (XVII) X« (XVII 
10 I) 

[0 0 7 2 ] 
Cffc3 2 ] 



N - N 

} A 

0 



[0 0 7 3 ] Ar l -Ar 3 S[>'Ar 5 ^ 



- uvm 

n - N 

A r • 

0 

- (XVI I I) 

*->lXB->7^1^i*fif6n?>. ccD-to^; (xv 
II) XB (WIII)-C*3tiS<t^«Jtt. *IH&fiStt©fc 

©**»*L.t». -dftja: (xvii) xb (xviiD-c^sns 



[0 074 ] 
[ffc3 3] 



< t - BuPBD) 



[0075] 






[0 07 6 ] 
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H ,C 



[0 0 7 7 ] "Appl . Phys. Lett. " W5 5#, 

tH8 9^-V> ( 1 9 8 9*P) (cM^3ftri>** + 

l x mm? z> c <t An? * . a? i > fciE?Lte 

1 umtlT, U< it 1 0~2 0 0 n mOtsffl© 
fflWtc&SJrSK:. ?*y £*©#&«: 

( i ) rg3ti5x^y;i/7 5 >it-&m* 

^^©^SiL-m, mitof>3- his, * + 30 
a j^st^igs*sf#^n^r< , 

t'K. J: U Stt 4 # . — «tc ^- h fln^fiJg 5 0-4 
0 0°C, ISglO-'-lO 'Pa, S»i»Ko.0 1~ 
5 0nm/sec, fi&jSg- 5 0 — + 3 0 0 °C, MJ¥ 

1 jiraHT, Jf* U< «5 0-2 0 0 n m©fSB© 

;£&fc J: if. efffi^SW-SCifctO. Bfa© 

E Liftoff 6*1 S„ COELffrF-WfWcfcO 

fMWWf*a!«:Lr. PUS, F&SoJRCt: 

[0078] -*t©«ffiW{ciE?n»as*m. 




C H 



C 0 0 7 9 ] »1i/jE?Hftaw/l63tJB/l*B*» 

ffi^Mta© e l m^vmG trnmcu xmrnotcco^, 

ffitt^KcfcO^BRO. jKUfciaUifcRWa. c©ps©^ 

aac. c©iE?LftEiJi©±jc. /e^^d&D-mffi*. 

<9> 9fa©ELjR^f*iW6n&. ttte. C©ELS-f© 

^&4EL^©f'pf!j?icc-3»^-cittwr-si > *-r. n? 

SJiE E L ^©ffPl¥©t§£ iEISKt^rRWiCiKi 

Jt. ^3fc/f. iE?Llijl/l, HWSo*{cf^«orfcJ:c». 
[008O] c©j:^ccur»e>nfc*^©w*»EL 

^-©flttiUrMff 1~3 0 V«S£EWJD-f 16 

+ , Ptffi?&5-©tt,mc^ofct*©*?63fef 4. &*$. 
[0 08 1 ] 
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Wkm I 1, 2-tX(4-F'j7x^7S/)i *«T5C^-rSlBSC(Ctie- 3 rBTPAE%«JSL/?fc. 
(BTPAE) CD [0 0 8 2] 

* Ut36] 



<0^ i ^0>~ cho — — * ®- N c,, ' o,, 

^5 



1 1 J 



C 2 ) 



<g>~ N CH.Br U <gj>- N Cl.Prh.- Br 

6 6 



C 3 3 



( 4 ) 



6 



CHO 



C 4 3 



C 1 ) 



<§>" N CH-CH N -© 

6 6 



BTPAE 

[0 0 8 3 ] (1) tFat'>^WFij7^^75 
> C 2 ] 

C 1 J 5 2 g (o. 1 9*;l/) 11403 
y y >;> F;U^6^C-5X7 y-CC, liS^Na BH,2.5 
g (0.0 6 6*Jl/) i 1 0fifi%^®*'J-5A7j<^g9. 30 
7 5 V y 7 h^i©«^«r«TL/fc. TLC mm? 

a?b^77^-) •c^l4*s!&<^^/c^r < *3 y 

* h-iMC&JJDU Sfix^;l-2 y v F Jlvmttibtc. * 
y7x-;UT5> C2j (D^feH<*5 3.8gdSW6tl 
[0 0 8 4 ] ( 2 ) fkitsm F y 7 i^;l/7 3 > 

c 3 ] <omm 

±fe ( i ) £iaj*ttj^r»6*ifcfc Kp*w*;f f 
'J7x^;l-7S> C 2 3 6 Og (0.2 2*;U) , ig^ 40 
^U>1.6 y ? F^Rc>* F y X5=-;1/T 3>6 3 l» V y F 

frfrhtczmmico'cixr-c^mt') >3 o « (o.i 1 
-tjv) ittt{b^?-u> i 5 o s y y 7 f;w#>p> 

fitcwm o . 3 6 Ktt^^y- h y *? A^merc 

i(CJ;0. Hk^f;Vh'J7*-;l-7 5> C 3 J" ©BtH 
fi@<$5 5.8gW?>nfc„ CCD&CDtt, NMR («fiB 



( 3 ) {fc^&J ( 4 ) 

±ia (2) -cff^^fc^t^^Ji/hy 7*-^r3>5 

4 g (0. 1 6*JU) V7 *-Jl*X7 4 >4 3 g 

(0. 1 6 4*^) 4S^>fJl'*;Fi<7 3 F 1 6 2 5 
y 'J s> h^KC^L/fc©%. 1 5 0'CV3mfflMftL 

fco ^*Df&, ft»x^u2.5 y ^ Fjutpccajjnu 

ffc^B) C4 j ©®HfeH»3 6 g£t#fc„ 
[0085] (4) BTPAE CD&B* 

Kttif^-'H 9» F;nfjc, ±ia (3) rf#6*i/t 

fb^J C4j" 7 g ( 1 0.6 3 y-tilO MN, 

4-75 7^>X7Jl'7 : t F [1] 3.3 9 g 
(12.53 <)*)l) 4Mt3 O^fSJBftL/cCD-fS, 7F 
SW^r^MOfcjgsstc, o.2 l 2^u/y » FW*gco 
iF^'J ?"7Ax5? y-ju^K5 9 s y y ? F-n^flq 

U i$^-M>6Bfe s B a «CiKJ:D, HPLC 
(iiaifti'PvF^77 Js6K9 9.3%CQ$3ffe 
@<*3 . 1 g J&5f#£>*lfc„ C CD & CDCDSfciUJ 2 3 4 ~ 2 3 
5.5'Cr&-ofc„ CCDlt^tl^Wfi^ (F D-MS) 
LfciC6, BTPAEKfi*t5m/2 = 514 (z 
= 1 ) <D&<Dt:~~9i>m fctifcC SlttttcDB 
TP AEV&ZCt&imZtltc. 

[0086] wsmz 

4, 4' -fcf* C2- {4- (N, N-y7*i*7S 
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y) tfr.;lO t7x^ (DPAVB i ) <D * [0 08 7] 

[ft3 7 3 

o 0 
CH0t(C ! H,0),PH i! C — <^j)— <^)~ CHjP(0C,H»), 
0 Cl) "~ CM 



DPAVB 



[0 0 8 8 ] 2 0 0 5 y y * h^COH^P^^^ntC, 

4, 4' -tr* c <^x^;i/^x^y;u) tr? 

C2 ] 1.9 1 g (0.0 0 4 2^1/) N, N- 
^7 *^;l,-4 -75 /^>X7^ft K CO 2.98 
g (o.o l l^eno £An, 

$t/c^^f;MjV^t^ K5 0 5 y y * hJl/K:jgj)¥3 20 

tf/c ctitr^=f>#x#H»T, (2 0°o tc 

t -^h + ^K (MJMfr¥*t«> l.O 4 g (o.O 09 3 

J:5K*»Ofc. KfE&ra* Sffl©4S3 6fc3NFlW« 
J¥L/c 0 ~ff£&gf£ v 8 0wt^^/^*SS5 0 

^ y y v h^*i»^K:jaAfc<Dfe % ^L/fcfltettlft* 

8 0 w t %jt ^y-;U;K^M5 0 5 y y * h 30 

kit 2iast^u s 6ic^ £y-;u5 o 5 y y ? hwc 

T2@jftif>L/c 0 CM5 0°CCcr 3 B#nmSf£***fT 

[0 0 8 9 ]^c, J/'JSWKIiW^vXt* 
ttSS, BW-8 2 0MH) 1 40 fir*h;Vx>tcr3E*3K 



«WfCMIf1-r€>ili^>**^/c 0 TLC (JRHfiffih^x 
> : n -^+if>= 2 : 1 V/V, > y *7i5r;L<?§EJS) V 

Rf "0.8 v$>-z>tc 0 mmm<D^^ti^m^m 
y y v h;i/ccj»as9B3-tt % ^mmmt^>z/^>y ^ ;i 

(ADVANTEC, 1 Mm, 2 5mm){Ct6S 

btc 0 c©h;ux>»«ftsjfttcrtt«u, f#6*ifc*T 
5 0"CT2l^lfflie*|*r«CiCcJ:»3, ft 
M*2.3 6g OK* 8 IK) £f#/c 0 CCDfeCDCOBk* 
K2 2 4-2 2 6°CrAofc 0 C<D{fc£^ 
(FD-MS) LfciCi, DPAVB i fcft^TSm 
/z = 6 9 2 ( z = 1 ) , m/z = 346 (z = 2) <D 

i r**C4#*B3#lfc. 

[0 0 9 0 ] Kii^J 3 DPAVBE<7)Kjg 

[0 0 9 1 ] 
U13S] 



II 



C 1 J 



C 2 ) 



O>g<0>- c «' c hOhO^ cb - ch ^0h0>- ch-ch^^-^ 



D P A V B E 



[0 0 9 2 ] »JSW2CC*Jlir4. 4' -fcT*((^x 

4' -fcf* ( (yx^;l/*x*yjV) t^x^ 
;ux^u> (2D 2.6 g (o.o o 4 2«t;W *J8i>fcJM 
Wi, HitW2iEI«Cc»^o 1 ffe»*2.0g (JR* 



5 5%) %Wtc 0 C<Dh<D<DM£M3 0 OtfiLtt?*-) 
fc„ C<Dft^*»»#« (FD-MS) L/c4C5, 
DPAVBE(Cfi*t^m/z = 8 7 0 (z = 1 ) . m 
/z=4 3 5 <z = 2) <D#<Dtf-*#f#6ftfcC4fC 
50 ±0, DPAVBEr*4Ci*s«!l83nfc. 
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[0093] $mm i 

2 5 mmx 7 5 mmxi. l mmO*7Xif (HOYA 
tt». NA4 0)iK, ITO^IfftKtlOOnm 
©/?£T*^StOfcfc© (HOYAK) *wmz&WRt 

bfmm&tmmk. mmzmn-txitMb. uv* 

!/>«t»(UV3 0 0, If A3-f >^-^-> 3 ^-Jl/tt 
I?) £1 0#|H]fT o7t&©T?&£ 0 C©SW3^f««* 

-{CHSU «U7 r f t >l(SKAlilfcK'-htCN, NT - 10 
b'X (3-^W7i;j1/) -N, N' -^i^P 
(1, 1' -t7x^) -4, 4' -^75> (TP 
D) £2 0 0mgAft, ffico-t ^^Ulffitixfln^sK- 
MC4. 4' -fcf* (2, 2' -y7x^;l/ti*) t* 
7x^4 (DPVBi) ^2 0 0mg^Ati, §6CCfte 

at, -e^^'^ig^ir*f#6nfcBTPAE2oo 

mg£0'»3lffl2Tf#e>ft;fcDPAVB i 2 00mg4 
A*i. J*£«* 1 x l 0" 4 Pa STjlSIILfc,, -e©f^T 
PD<DAofcfl5Tl2jJ<- h*2 1 5~2 2 0'C*TftB» 20 

u &«3&o. i -o. 3 n m/®^mm$mi±< l cm 

*0"C, «i¥4 5nm©iE?L^84SWS-&fc„ C© 

DttiTC£&<, iEJLiftSIBCCDPVB i |>W*4 
iLt5 5nmilLfc. C©£ S|5]B#CC B T P A ER 
y'DPAVBiO^'-fMt,, MiKBTPAE 
Si>'DPAVBi^Lfc p C©£t©IS»iIjg«D 

pvb iommma. (miawt (b) > cc*h,t, 

BTPAEMDPAVBi©ItSS$ (C) (SB 1 
mc^-T) tUc. IM^t, S^tfc C#x H5fl4tc 30 
MtSBTPAEayDPAVB i ©#J^3 « (D) 

[0 09 4] •€•©!*, K£«£AMffi{cpJU Hffctc-t 
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